A component of a test sound consisting of simultaneous pure tones perceptually "pops out" if the test sound is preceded by a copy of itself with that component attenuated. Although this "enhancement" effect was initially thought to be purely monaural, it is also observable when the test sound and the precursor sound are presented contralaterally (i.e., to opposite ears). In experiment 1, we assessed the magnitude of ipsilateral and contralateral enhancement as a function of the time interval between the precursor and test sounds (10, 100, or 600 ms). The test sound, randomly transposed in frequency from trial to trial, was followed by a probe tone, either matched or mismatched in frequency to the test sound component which was the target of enhancement. Listeners' ability to discriminate matched probes from mismatched probes was taken as an index of enhancement magnitude. The results showed that enhancement decays more rapidly for ipsilateral than for contralateral precursors, suggesting that ipsilateral enhancement and contralateral enhancement stem from at least partly different sources. It could be hypothesized that, in experiment 1, contralateral precursors were effective only because they provided attentional cues about the target tone frequency. In experiment 2, this hypothesis was tested by presenting the probe tone before the precursor sound rather than after the test sound. Although the probe tone was then serving as a frequency cue, contralateral precursors were again found to produce enhancement. This indicates that contralateral enhancement cannot be explained by cuing alone and is a genuine sensory phenomenon.
INTRODUCTION
In a test sound consisting of a sum of simultaneous tones, one tone can be made to "pop out" perceptually by preceding the test sound with a copy of itself without the target tone (Schouten 1940; Viemeister 1980) . This phenomenon, known as the "enhancement" effect, occurs more generally whenever spectrally local energy is added to a sound with energy in multiple spectral bands (Summerfield et al. 1987; Hartmann and Goupell 2006; Serman et al. 2008; Erviti et al. 2011) . Enhancement is therefore helpful for the detection of changes in complex auditory environments. The effect is strongest when the test sound and its "precursor" are contiguous in time and declines gradually as a function of the duration of the inter-stimulus interval (ISI) between the precursor and test sounds (Wilson 1970; Viemeister 1980; Summerfield et al. 1984; Carlyon 1989) . Using rather long precursors (92 s), significant enhancement has been measured for ISIs up to 6.4 s (Viemeister 1980) . Enhancement has often been interpreted in terms of some form of selective neural adaptation: the precursor may adapt neural units responding to the nontarget components of the test sound more than neural units responding to the target component (Viemeister 1980) ; the benefit of the precursor may also originate from a reduction in the inhibition of the target component by the non-target components (Viemeister and Bacon 1982; Nelson and Young 2010; Byrne et al. 2011 ). An alternative hypothesis is that the internal level of the non-target components, and as a consequence their ability to inhibit the target component, are reduced by the activation of the medial olivocochlear reflex (MOCR), which acts directly at the cochlear level (Strickland 2004 (Strickland , 2008 . Non-sensory mechanisms may also contribute to enhancement: the precursor could provide cues that help segregate the target component from the non-target components .
Several studies have failed to find enhancement effects when the precursor was presented contralaterally to the test sound, that is, when the two sounds were presented to opposite ears (Viemeister 1980; Summerfield et al. 1984; Carlyon 1989; Serman et al. 2008 ). However, , Erviti et al. (2011), and Kidd et al. (2011) have obtained enhancement effects for contralateral precursors. Contralateral precursors have also been shown to shift phonetic boundaries depending on their frequency content, a phenomenon that may reflect enhancement (Holt and Lotto 2002) . The contralateral effects observed in these studies were weaker than the ipsilateral effects. Nonetheless, ipsilateral and contralateral enhancement may be based on the same neural mechanism, occurring at a single locus in the auditory system: at this locus, contralateral input could be simply less represented than ipsilateral input. A second possibility is that ipsilateral and contralateral enhancement are based on qualitatively different processes (e.g., adaptation vs. cuing). A third and final possibility is that enhancement results from a single mechanism (e.g., adaptation) taking place at multiple levels of the auditory pathways; it could be that at some levels this mechanism operates exclusively on monaural input while at other levels it operates on input from both ears. The present study was intended to test the first of these three hypotheses, i.e., the idea that ipsilateral and contralateral enhancement originate from a single mechanism at the same neural locus. To this end, we measured the decay of ipsilateral and contralateral enhancement as a function of the ISI between precursor and test sounds. If the decay differs between these two forms of enhancement, then the first of the three hypotheses stated above must be wrong. An additional experiment tested whether the contralateral enhancement that we observed could be explained by cuing effects, resulting from non-sensory processes.
METHODS

Participants
Ten listeners, including authors LD (listener L2) and SC (listener L3), were tested in experiment 1. Two of them did not show much contralateral enhancement in a preliminary phase of the experiment (see "Methods" below) and were not tested further. Six listeners took part in experiment 2; five of these six listeners had also taken part in experiment 1. The listeners ranged in age between 20 and 58 years (mean028). They all had absolute pure-tone thresholds below 20 dB HL for both ears at octave frequencies from 250 to 4,000 Hz. All listeners, except one that took part only in the first experiment, had prior experience in psychoacoustic tasks. Each listener (except authors LD and SC) gave written informed consent and was paid an hourly wage.
Experiment 1
The aim of this experiment was to determine if the decay of enhancement as a function of the ISI between the precursor and test sounds is the same for ipsilateral and contralateral precursors. A spectrographic representation of the stimuli is displayed in Figure 1A . The precursor and test sounds were inharmonic "chords" composed of ten synchronous pure tones spaced by intervals of 350 cents (1 cent01/100 semitone01/1200 octave; an interval of 350 cents thus represents an upward frequency change of about 22 %). On each trial, the ten tones had identical frequencies in both chords. However, the chords were randomly transposed from trial to trial within a 4-octave range, from 250 to 4,000 Hz (frequency being scaled logarithmically). The durations of the precursor and test chords were, respectively, 500 and 100 ms, including 10-ms raised-cosine onset and offset ramps. In the No-Change conditions, each component of the precursor and test chords had a nominal level of 55 dB SPL. In the Change conditions, one component of the precursor was attenuated by an amount of ΔL dB, in order to enhance the corresponding component of the test chord. This component was randomly selected among the eight "inner" components of the precursor chord.
Enhancement was measured by means of a "present/absent" task (Demany and Ramos 2005). On each trial, 500 ms after the test chord, listeners were presented with a single probe tone. On "present" trials, the probe tone was identical to one of the test chord components; this component was the target of enhancement in the Change conditions, and it was selected randomly among the eight inner components of the test chord in the No-Change conditions. On "absent" trials, the frequency of the probe tone was geometrically centered between the frequencies of two randomly chosen neighboring components of the test chord. "Present" and "absent" trials had equal a priori probabilities. Listeners had to indicate if the test chord contained or not a tone identical to the probe. Performance in the task depends on the ability to hear out the components of the test chord. The ability to hear out the relevant component of the test chord in the Change conditions should depend on the degree of enhancement. Note that the "present/ absent" task has been successfully used before to measure enhancement (Erviti et al. 2011) . As this task requires an explicit identification of the enhancement target in the test sound, it may assess the perceptual pop-out more directly than tasks in which the listener is only required to discriminate between test sounds with and without the enhancement target.
The test chord and the probe were always presented monaurally to the same ear (either the right or the left ear). The precursor was also presented monaurally, either to the same ear as the test chord (conditions Ipsi) or to the opposite ear (conditions Contra). Each time a sound (precursor, test or probe) was presented to one ear, a synchronous burst of pink noise filtered between 10 and 5,000 Hz was presented to the opposite ear; this noise had a spectrum level of 10 dB at 1 kHz. The noise served two purposes: first, it masked potential interaural cross-talk; second, in the Contra conditions, it made the task subjectively more comfortable by decreasing the shift in the subjective lateralization of the chords (Warren and Bashford 1976) . Notice that contralateral enhancement has been obtained also without using such noise Kidd et al. 2011) .
Performance in the "present/absent" task was measured in terms of the sensitivity index d' (Green and Swets 1974), and enhancement was defined as the d' difference between the Change and No-Change conditions. In order to assess the temporal decay of enhancement, three ISIs between the precursor and test chords were used: 10, 100, and 600 ms. It was desirable to obtain similar magnitudes of enhancement for ipsilateral and contralateral precursors at the shortest ISI. To this aim, we used different ΔL values in the Ipsi and Contra conditions. For each listener, they were adjusted during a preliminary experimental phase. This preliminary phase, lasting for about 3-4 h, served also to familiarize the listeners with the stimuli and procedures of the experiment; at the end of this phase, listeners had achieved stable performance in the task. The selected ΔL values are displayed in Table 1. 1 For all listeners, the Ipsi ΔL value needed to A B
FIG. 1. A Spectrographic representation
of the stimuli used in experiment 1. In the No-Change conditions, all components of the precursor chord had the same intensity. In the Change conditions, one randomly chosen component (indicated by the gray line in this example), had a lower intensity. The test chord followed the precursor chord after a 10, 100, or 600 ms silent ISI, in different blocks of trials. Listeners had to indicate whether the probe, presented 500 ms after the end of the test chord, had the same pitch as one of the test chord components or not. The precursor and test chords were either presented to the same ear (Ipsi) or to opposite ears (Contra); the four possible laterality combinations are indicated above the stimuli. The precursor-test sequence as well as the position of the probe relative to the test chord were varied across trials (see text for details). Possible positions of the probe for both "present" and "absent" trials are illustrated in the Figure. Note that in the experiment only one probe was presented on each trial. B Spectrographic representation of the stimuli used in experiment 2. The task for the listener was the same as in experiment 1. The main difference with experiment 1 was that this time the probe was presented before the precursor and test sounds.
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During the experiment proper, in the Ipsi conditions, we actually used two slightly different ΔL values for each listener. We then selected a posteriori the ΔL value that minimized the difference in enhancement between the Ipsi and Contra conditions for the 10-ms ISI.
achieve a certain level of performance was considerably smaller than the corresponding Contra ΔL value. This is consistent with the results of previous studies that found contralateral enhancement to be weaker than ipsilateral enhancement (e.g., Erviti et al. 2011; Kidd et al. 2011 ).
There were 12 conditions in all, resulting from the combination of four precursor types (No-Change Ipsi, No-Change Contra, Change Ipsi, Change Contra) and three ISIs (10, 100, and 600 ms). Each of the 12 conditions was divided in two sub-conditions: one in which the test chord was presented to the left ear and another in which the test chord was presented to the right ear. In each experimental session, listeners completed one block of 40 trials per sub-condition; these 24 blocks were randomly ordered. The experiment was run in five sessions, for a total of 200 trials per sub-condition.
Experiment 2
In the Change conditions of experiment 1, the precursor chord potentially provided information about the target tone frequency because this frequency always coincided with the frequency of the attenuated precursor component. Although the attenuated component in the precursor was probably inaudible, the notch in the precursor spectrum resulting from the attenuation may have pointed the listeners to the target frequency. It is conceivable that the Change conditions were advantageous due to the corresponding "cuing" rather than due to sensory enhancement. In experiment 2, which was a simplified variant of experiment 1, we wished to test this cuing hypothesis. A crucial difference between the two experiments was that, in experiment 2, the probe tone was presented before the precursor-test sequence rather than after it (see Fig. 1B ). We reasoned that, in the "present/ absent" task, the probe tone would then serve in itself as a cue, not less informative than the attenuation of one of the precursor chord components. As a result, according to the cuing hypothesis, no difference in performance should be observed between Change and No-Change conditions. The "present/absent" task is easier when the probe tone precedes, rather than follows, the test chord. In order to avoid ceiling effects, the stimuli used in experiment 2 were shorter than in experiment 1. All sounds had a duration of 100 ms, including 10-ms raised-cosine onset and offset ramps. The ISI between probe and precursor was 400 ms while the ISI between precursor and test was 500 ms. The precursor and test chords were formed by summing five pure tones spaced by intervals of 500 cents (corresponding to upward frequency changes of about 33 %). Within a trial, these five tones had the same frequencies in both chords, but the chords were randomly transposed from trial to trial within a 3.1-octave range, from 250 to 2200 Hz. In the No-Change conditions, each component of the precursor and test chords had an intensity of 55 dB SPL, while in the Change conditions one component of the precursor was infinitely attenuated.
The "present/absent" task was set up in the same manner as in experiment 1. Again, only the inner components of the test chord could be enhanced. On "absent" trials, as before, the probe was always positioned halfway between two neighboring components of the test chord; this time, however, the target of enhancement was always one of the two components of the test chord which was closest to the probe in frequency. As in experiment 1, the test chord and the probe were always presented monaurally to the same ear; the precursor was also presented monaurally, either to the same ear as the test chord (conditions Ipsi) or to the opposite ear (conditions Contra). The stimuli were combined with bursts of pink noise exactly as before. There were in total four conditions: No-Change Ipsi, No-Change Contra, Change Ipsi, and Change Contra. Each of these four conditions was divided in two sub-conditions: one in which the test sound was presented to the left ear and another in which the test sound was presented to the right ear. In each experimental session, listeners completed one block of 50 trials per sub-condition; the eight sub-conditions were randomly ordered. The experiment was run in four sessions, for a total of 200 trials per sub-condition. Listeners were given at least 1 h of practice before data collection began. Additional practice sessions were run if d' in the Change Ipsi condition was below one.
Apparatus and procedures
Listeners were seated in a double-walled sound attenuating booth (Gisol, Bordeaux). The stimuli were generated digitally with 16-bit resolution and a 44.1-kHz sampling rate on a PC housed outside the booth. They were played through an ECHO Gina24 digital-to-analog converter and presented via Sennheiser HD650 headphones. Listeners gave their responses by pressing a button on the numeric keypad 
RESULTS
Experiment 1
Figure 2 displays the mean d' value obtained in each condition of experiment 1. In the No-Change conditions, performance was poor but above chance for each ISI, both when the precursor was presented ipsilaterally to the test chord and contralaterally to the test chord. Performance in the Change conditions was generally higher than in the No-Change conditions and strongly dependent on ISI. Figure 3 shows enhancement magnitude, computed as the d' difference between the Change and No-Change conditions, as a function of ISI and precursor laterality (Ipsi or Contra). The mean data (top panel) indicate that while enhancement magnitude was similar for the Ipsi and Contra conditions at an ISI of 10 ms, the decay of enhancement as a function of ISI was sharper in the Ipsi conditions than in the Contra conditions. In the Ipsi case, on average, enhancement decreased by about 50 % as the ISI increased from 10 to 100 ms, and by 90 % as the ISI increased from 10 to 600 ms. In the Contra case, enhancement decreased by about 10 % as the ISI increased from 10 to 100 ms and by about 50 % as the ISI increased from 10 to 600 ms. An inspection of the individual listeners' data (bottom panels) reveals that enhancement decayed more rapidly in the Ipsi case than in the Contra case for the majority of listeners. However, for three listeners (L3, L7, and L8), enhancement decayed with a similar time course in the Ipsi and Contra cases. Such inter-individual differences are not uncommon in studies of enhancement, even in the absence of stimulus roving and for listeners with tens of hours of practice in the task (e.g., McFadden and Wright 1990). Enhancement has been previously modeled as decreasing linearly as a function of log ISI (Wilson 1970; Viemeister 1980) . Accordingly, we quantified the decay of enhancement by measuring the slopes of leastsquares lines fitted to the individual listeners' data using a log scale for the ISI. A paired t test revealed that the slopes were significantly different for the Ipsi and Contra conditions [t(7)02.768, p00.028]. However, while the log ISI function provided excellent fits for the Ipsi data (mean goodness-of-fit R 2 00.97), it was less successful in the Contra case (mean R 2 00.61). The values of R 2 differed significantly between the two conditions [t(7)02.461, p00.043], suggesting that the decay of enhancement has a different shape for ipsilateral and contralateral precursors. We also analyzed enhancement magnitude using a repeated-measures analysis of variance (ANOVA) with precursor laterality (Ipsi or Contra) and ISI (10, 100, 600 ms) as within-subject factors. This analysis did not assume an exponential decay function for enhancement. The main effect of laterality was not significant [F(1, 7)03.064, p00.123], while the main effect of ISI [F(2, 14) 024.251, pG0.001] and most importantly the interaction between precursor laterality and ISI [F(2, 14) 05.589, p00.016] were both significant.
These results are consistent with the idea that ipsilateral and contralateral enhancement stem from different sources. However, an alternative interpretation of our data had to be considered. It might be hypothesized that, for the shortest ISI, contralateral precursors failed to produce good performance in the Change condition because listeners' attention could not be focused optimally on the test sounds due to the rapid stimulus shift between the two ears. As this putative attentional difficulty should have decreased as the ISI increased, our data for contralateral precursors would not reflect the "true" temporal decay of contralateral enhancement. That does not seem to be a likely hypothesis, because trials were organized in blocks during which the precursor and test chords were presented at fixed ears; consequently, shifts in stimulus lateralization could be systematically anticipated by the listeners. In addition, the duration of the precursor chords (500 ms) was such that the time at which a test chord would be presented was optimally predictable. However, the precursor may have exogenously captured the listeners' attention, and this automatic attentional capture may take time to subside. In the auditory domain, Spence and Driver (1994) found exogenous attentional effects of that kind only in tasks requiring spatial judgments, not in tasks requiring pitch judgments. Nonetheless, in order to completely rule out the hypothesis that performance in the Contra condition at the 10-ms ISI was limited by the need to swiftly shift attention between the ears, we ran a control experiment.
In this control experiment, listeners performed a "present/absent" task in which they had to compare a monaural probe tone with a test chord presented to the opposite ear. The procedure was identical to that used in the Contra condition of experiment 1, except for the following differences. On each trial, only two stimuli were presented: a 500-ms probe tone and a 100-ms test chord. The probe preceded the test chord and was presented at a level of 45 dB SPL. The ISI between the probe and the test chord was either 10 or 100 ms, in different blocks of trials. The components of the test chord had a level of 55 dB SPL, except for one component (T), which was presented at 55+ΔL dB SPL (information on ΔL is provided below). T was chosen randomly among the eight inner chord components, and on "present" trials T had the same frequency as the probe. The task thus mimicked the Contra condition of experiment 1, but in the absence of enhancement (which was replaced by a physical increase in the level of the target component). As in experiment 1, the most salient component of the test chord had to be identified among the other components soon after the presentation of a 500-ms long contralateral sound. If listeners had difficulties in performing this task because it requires a sudden switch of attention between the ears, they should have performed better when the ISI between the probe and the test chord was 100 ms than when it was 10 ms.
Six of the listeners who had participated in experiment 1 were tested in the control experiment; the remaining two listeners were not available at the time of testing. The experiment proper was preceded by a preliminary session during which, for each listener, ΔL was adjusted in order to obtain a d' of about 2-for the 10-ms ISI. The selected ΔL values had a mean of 9.5 dB and ranged from 7 to 12 dB. Each listener performed 400 trials in each of the two ISI conditions.
The results of the control experiment are displayed in Figure 4 , using digits to represent the performance of individual listeners and dots for the average performance at each ISI. Performance was almost exactly the same in the 10-ms condition (average d'0 1.919) and the 100-ms condition (average d'01.923). This strongly suggests that, in the Contra condition of experiment 1, our measurement of enhancement decay was not biased by attentional factors unrelated to enhancement itself. Figure 5 displays the d' values obtained in the four conditions of experiment 2. Despite large interindividual differences in the overall level of performance, a clear pattern of results emerges with respect to the effect of precursor type. All listeners performed better in the Change than in the No-Change condition for both the ipsilateral and the contralateral precursors, except listener L9, who showed no contralateral enhancement. A repeated-measures ANOVA with precursor type (Change, No-Change) and precursor laterality (Ipsi, Contra) as within-subjects factors revealed a significant main effect of precursor type [F(5, 1) 
Experiment 2
DISCUSSION
In experiment 1, we found that the time course of enhancement was different for ipsilateral and contralateral precursors. Enhancement appears to decay more rapidly, as a function of ISI, for an ipsilateral precursor than for a contralateral precursor. This result strongly suggests that different sources contribute to ipsilateral and contralateral enhancement: either different neural processes or the same neural process occurring at different sites with different time courses. Before discussing in more detail the possible mechanisms of enhancement, it is important to consider the potential role of the MOCR in the perceptual effects reported here.
There is evidence that the MOCR is involved in a phenomenon akin to enhancement, "overshoot": the improvement in detectability of a brief tone as the tone is delayed from the onset of a broadband masker (Strickland 2004 (Strickland , 2008 Jennings et al. 2011 ). The MOCR is mediated by the efferent system and operates directly at the level of the cochlea by modifying the action of the outer hair cells. The MOCR may cause enhancement by decreasing the cochlear gain in the non-target frequency regions following the presentation of the precursor. Since the MOCR is activated by both ipsilateral and contralateral sounds (Guinan 2011), it could potentially explain both ipsilateral and contralateral enhancement. However, in order to produce enhancement, the cochlear gain reduction caused by the MOCR should be frequency specific; that is, it should be maximal for the frequency regions stimulated by the precursor. Recent experiments that have investigated the frequency tuning of the MOCR in humans using otoacoustic emissions do not provide much evidence that the MOCR is frequency specific. These studies indicate that the MOCR is broadly tuned and that maximum MOCR effects are often produced by elicitors well below or above the probe frequency (Lilaonitkul and Guinan 2009a; Walsh et al. 2010; Lilaonitkul and Guinan 2012; see Guinan 2011, for a review) . At a given frequency, the MOCR reflects spatial summation of responses to elicitors over most of the cochlea (Lilaonitkul and Guinan 2009b) . In light of these data, MOCR activation cannot account for the frequency-specific enhancement of the target tone in a chord composed of equal-amplitude tones. Further evidence that the MOCR does not play a crucial role in enhancement comes from studies demonstrating that cochlear-implant users, for whom acoustic stimulation bypasses the cochlea, show enhancement effects (Wang et al. 2012; Goupell and Mostardi 2012) . Moreover, the time courses of the ipsilateral and contralateral MOCR are similar (Backus and Guinan 2006) . Therefore, even if the MOCR were involved in enhancement, it would be unlikely to account for the fact that contralateral enhancement decays more slowly than ipsilateral enhancement, as shown by experiment 1.
The role of cuing in enhancement
It is customary to distinguish two forms of simultaneous masking: energetic masking and informational masking. Energetic masking arises from peripheral limitations, in particular the frequency selectivity of the cochlea. Informational masking arises from more central limitations and may be based on a completely different mechanism or set of mechanisms (see Durlach et al. 2003; Durlach 2006, and Kidd et al. 2007 , for reviews). Erviti et al. (2011) hypothesized that contralateral enhancement reflects a release from informational masking only while ipsilateral enhancement can reflect a release from both energetic and informational masking. This would explain why only some of the attempts to find contralateral enhancement were successful. In the studies that found contralateral enhancement Erviti et al. 2011; Kidd et al. 2011 ; and the current study), the target tones and/or the surround-ing masking tones were randomly varied in frequency across trials and the target tones were well separated in frequency from the masking tones. These circumstances increase the contribution of informational masking relative to that of energetic masking (Kidd et al. 2007) .
Several factors can potentially contribute to informational masking (Durlach et al. 2003; Kidd et al. 2007) , notably signal or masker uncertainty (Richards and Neff 2004) and signal/masker similarity (Kidd et al. 2002) . How could an appropriate precursor, then, reduce informational masking? One possibility is that the precursor provides a cue about the target tone frequency. The precursors reducing masking contain a spectral notch. Performance in the "present/absent" task could be better because listeners focus their attention on the frequency region of the test sound that corresponds to the notch in the precursor. Crucially, this explanation does not require that the target component stand out perceptually among the other components of the test sound; in other words, masking could be reduced in the absence of a truly sensory enhancement.
However, the results of experiment 2 are inconsistent with this idea. In the No-Change conditions of experiment 2, the probe tone was providing a taskrelevant cue which was presumably even more precise than the cue provided by the precursor notch in the Change conditions. Nevertheless, listeners' performance was still better in the Change conditions than in the No-Change conditions.
Another possibility is that the precursor improves performance by reducing masker uncertainty. This reduction in masker uncertainty could then be exploited for "masker minimization" (Durlach et al. 2003 ), a putative strategy in which the listener uses his/her knowledge of the masker components to filter them out. However, according to the results of , knowledge of the masker component frequencies is not sufficient to explain the benefit of a notched precursor. These authors measured the detectability of a 1-kHz signal presented in a multitone random masker using two possible contralateral precursors: a preview of the masker alone or a preview of the masker-plus-signal. Since the signal frequency was fixed in their study, these two types of precursors contained the same information about the masker component frequencies. Nonetheless, listeners performed better in the task when they were provided with a preview of the masker alone. Overall, these results indicate that cuing of the signal frequency or the masker component frequencies cannot explain the benefit provided by a precursor with a spectral notch at the signal frequency. It should be noted that in the study of , the advantage provided by a preview of the masker alone disappeared when the signal frequency varied from trial to trial. This is in contrast with the results of the current experiments and the study of Erviti et al. (2011) , in which the advantage was present despite the fact that both the target and non-target frequencies varied across trials. The reason for this discrepancy is not clear. While the "present/absent" task requires the identification of the frequency region where the precursor and test sounds differ, the "same/different" task employed by requires only the detection of a change between precursor and test. 
